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(57) Abstract: A device for a vacuum cleaner comprising a particle separator, which is provided with an inlet (1 1) for dust laden air, 
an outlet (16) for the separated particles, and an outlet (14) for cleaned air that is connected to a vacuum source (14). The particle 
outlet (16) is connected to a screw conveyor (18, 19), which is provided with an outlet part ending in a mainly closed collecting 
^ chamber (23) for the separated particles. 
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This invention relates to a device for a vacuum cleaner with a particle 
separator, which is provided with an inlet for dust-laden air, an outlet for the 
5 separated particles, and an outlet for cleaned air. 

Vacuum cleaners that separate particles from an airflow by cyclonic action 
are previously known, see for instance U.S. Patent No. 4,463,748. Such vacuum 
cleaners do not use traditional filter bags where dust particles are separated from the 
dust-laden air, but are instead provided with a container where dust particles are 

10 collected when the airflow is rotated in a cylindrical separation chamber. Due to 
the centrifugal forces, the particles are thrown towards the periphery of the chamber 
where the inlet of the container is placed. When the container has been filled, it is 
removed from the vacuum cleaner and is emptied into a bin or the like. However, 
this is not satisfactory from a hygienic point of view. Consequently, other 

15 arrangements have been suggested, see U. S. Patent No. 6,168,641. According to 
this arrangement, the collecting container is provided with a bag, for instance, a 
plastic bag where the dust particles are collected. When the bag has been filled, it 
is removed and thrown away together with the content of the bag. 

A disadvantage with these two arrangements is that the filling state of the 

20 container or the bag varies depending on the type of particles that the dust-laden air 
brings into the container. Thus, the container fills quickly if the dust-laden air 
comprises large, light particles, for instance, fluff, whereas the filling procedure 
takes more time if the air comprises compact, heavy particles, such as pebbles or 
gravel. In the first case, a low filling state is achieved, whereas the filling state in 

25 the latter case is much larger. 

A normal vacuum cleaning operation usually means a comparatively 
moderate filling state. The material collected in the container could be conveyed 
further into the collecting container and also could become somewhat compacted in 
order to create a space in the container for additional dust collecting before the 

30 container is emptied. Such devices have up to now not been suggested for cyclonic 
vacuum cleaners even though the compaction principle as such is previously 
known, see JP 4370034. 

It is also previously known with conventional vacuum cleaners of the 
canister type, i.e., vacuum cleaners comprising filtrating dust bags in which the dust 
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is collected, to use compaction means for the bag and its content. This compaction 
of the bag is effected by a bellow and the under-atmospheric pressure created by the 
vacuum cleaner, see U.S. Patent No. 4,277,265. However, such an arrangement is 
because of the differences with regard to the design between a cyclone vacuum 
5 cleaner and a conventional vacuum cleaner of the canister type and is not well 
suited to be used with cyclonic vacuum cleaners. 

This invention achieves a simple dust collecting system for cyclone vacuum 
cleaners and creates a level sensing means for the dust in the collecting container. 
This is achieved by means of a device having a particle separator, which is provided 
10 with an inlet for dust laden air, an outlet for the separated particles that is connected 
to a screw conveyor, and an outlet for cleaned air that is connected to a vacuum 
source. The screw conveyor is provided with an outlet part ending in a mainly 
closed chamber for collecting the separated particles. 

An embodiment of the invention will now be described with reference to the 
15 accompanying figures in which: 

FIG. 1 schematically shows a vertical section through a cyclone vacuum 
cleaner with a conveying and/or compaction device of an embodiment of the 
invention; and 

FIG. 2 is a perspective view of a screw used in the device. 

20 The vacuum cleaner, shown in FIG. 1, comprises a cylindrical separation 

chamber 10 having an inlet 1 1 for dust-laden air. The inlet is placed close to a first 
end wall 12 of the chamber 10. The inlet 11 is connected to an inlet tube 13 to 
which a vacuum cleaner nozzle (not shown) is connected and is designed such that 
air mainly flows in tangentially with respect to the chamber 10. The chamber 10 is 

25 also provided with a tube-shaped outlet 14 for cleaned air. This tube-shaped outlet 
14 is coaxially to the chamber 10 and extends from said end wall 12 somewhat into 
the chamber. The tube-shaped outlet 14 is connected to a vacuum source, for 
instance, a fan unit 15 driven by an electric motor (not shown). 

The chamber 10 also has a particle outlet 16 arranged close to a second end 

30 wall 17 of the separation chamber 10. The particle outlet 16 is connected to a 
cylindrical conveying chamber 18, which together with a screw 19 constitutes a 
screw conveyor or compactor for the particles flowing through the particle outlet 
16. The screw 19 has a thin shaft 20, which is driven by an electric motor 21, and 
extends to a sealing device, which is generally denoted 22 and might be of the type 
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that is mentioned in PCT/SEO 1/02421. The screw 19 might also be designed in 
such a way that it has no real shaft. Instead, the adjacent screw threads may have 
such a shape that they continue into one another and together form a portion 
connecting the different screw threads with one another. The axial direction of the 

5 conveying chamber 1 8 in the embodiment shown is parallel to the axial direction of 
the separation chamber 10, but it is of course also possible to place the conveying 
chamber 18 differently, for instance, such that its axial direction is perpendicular to 
the axial direction of the separation chamber 10. The electric motor 21 is 
preferably connected to an electric circuit of the vacuum cleaner in such a manner 

10 that the current or power demand of the electric motor is measured and gives a 
signal, which in a suitable way is used to indicate the filling state of the collecting 
container. 

The sealing device 22 limits a collecting container 23, which is closed and 
mainly has the same section area as the conveying chamber 18. A bag 24 is 

15 inserted into the collecting container 23. The collecting container 23 communicates 
via a tube connection 25 with the tube-shaped outlet 14 for cleaned air such that a 
pressure difference is established between the outside and the inside of the bag 24 
so that the bag is sucked towards the collecting container wall. 

The screw 19 has several screw threads, as shown in FIG. 2, with the outer 

20 screw thread 19a facing towards the collecting container 23. The screw 19 is 
preferably made of hard plastic. The outer screw thread 19a might be designed such 
that it is elastic and its edge portion 19b is normally urged towards the following 
screw thread 19c and thereby closes the opening between the two screw threads 19a 
and 19c. The inner wall of the conveying chamber 18 is also provided with several 

25 ribs 26 extending in the axial direction of the chamber 1 8 and the outer diameter of 
the screw such that the outer portion of the screw threads are placed close to the 
inner portions of the ribs 26. 

The device operates in the following way. When the vacuum source 15 is 
activated, dust-laden air is sucked from the nozzle (not shown) through the inlet 

30 tube 13 and the inlet 1 1 into the cylindrical separation chamber 10. Because of the 
tangential inlet 1 1, the air creates a vortex about the central longitudinal axis of the 
separation chamber 10 whereby the particles in the air under the influence of the 
centrifugal forces are thrown towards the periphery of the chamber at the same time 
as they flow towards the second end wall 1 7 before they leave through the particle 
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outlet 16, which preferably is spiral shaped in section. At the same time, the 
cleaned air is sucked from the center of the vortex via the air outlet 14 to the 
vacuum source from which the air flows to atmosphere. 

From the particle outlet 16, the particles flow into the conveying chamber 

5 1 8 where they are conveyed into the bag 24 inserted in the collecting container 23 
by means of the screw 19 driven by the electric motor 21. When the dust particles 
successively flow into the container 23 and hence into the bag 24, it is successively 
filled. When the space in the container is filled, additional dust particles are 
conveyed into the container by means of the screw 19 until the container has 

10 achieved a suitable filling state. This filling state is measured by the current or the 
power used by the electric motor 21 and is indicated in a suitable way or by acts on 
the functions of the device, for instance, by switching off the electric motor of the 
conveyer and/or the vacuum source of the vacuum cleaner. When the screw 19 has 
finished rotating the feeding through, the screw ceases. If the screw 1 9 is provided 

15 with an elastic outer screw thread 19a, the edge portion 19b of the outer screw 
thread 19a will be pressed against the following screw thread 19c such that the 
opening between the two screw threads is closed, thereby preventing the particles 
that are inside the screw 19 from falling out when the collecting container 23 is 
separated from the conveying chamber 18. Then, the sealing device 22 is activated 

20 and the opening of the bag 24 is closed, after which the collecting container 23 can 
be removed together with the bag 24 such that the bag 24 becomes accessible and 
can be taken out from the container and be thrown away. 

While the invention has been described with reference to a specific 
embodiment, various changes may be made and equivalents may be substituted for 

25 elements thereof by those skilled in the art without departing from the scope of the 
invention. In addition, other modifications may be made to adapt a particular 
situation or method to the teachings of the invention without departing from the 
essential scope thereof. The present invention herein is not to be construed as being 
limited, except insofar as indicated in the appended claims. 
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What is claimed is: 

1 . A device for a vacuum cleaner comprising a particle separator, which is 
provided with an inlet (11) for dust laden air, an outlet (16) for the separated 
particles that is connected to a screw conveyor (18, 19), and an outlet (14) for 

5 cleaned air that is connected to a vacuum source (15) being characterized in that 
the screw conveyor (18, 19) is provided with an outlet part ending in a mainly 
closed chamber (23) for collecting the separated particles. 

2. A device according to claim 1 characterized in that that the screw 
conveyor comprises a screw (19) and a mainly cylindrical wall surface surrounding 

10 the screw and forming a conveying chamber (18), the cylindrical wall surface being 
extended outside the screw thereby forming said collecting chamber (23). 

3. A device according to any of the preceding claims characterized in that 
the screw (19) is rotated by an electric motor (21), a current or power demand of the 
electric motor being used to indicate the filling state of the collecting chamber (23). 

15 4. A device according to claim 3 characterized in that said current or 

power demand is used to control the electric motor of the conveyor and/or an 
electric motor connected to the vacuum source. 

5. A device according to any of the preceding claims characterized in that 
the particle separator comprises a mainly cylindrical chamber (10) in which the 

20 inlet (11) for the dust laden air is placed such that the air mainly flows in 
tangentially at a first end wall (12) of the chamber, whereas the particle outlet (16) 
is placed at the other end wall (17) of the chamber and that the outlet (14) for 
cleaned air is placed centrally in the cylindrical chamber. 

6. A device according to claim 2 characterized in that at least an outer part 
25 (19a) of the screw (19), which faces the collecting chamber, is made of an elastic 

material. 

7. A device according to any of the preceding claims characterized in that 
a sealing device (22) for a bag inserted into the collecting chamber (23) is placed 
between the screw conveyor (18, 19) and the collecting chamber (23). 

30 8. A device according to any of the preceding claims characterized in that 

the screw conveyor is arranged such that an axial direction of the screw (19) is 
mainly parallel to or mainly perpendicular to an axial direction of the cylindrical 
chamber (10) of the particle separator. 
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9. A device according to claim 2 characterized in that the cylindrical wall 
surface of the conveying chamber (18) is provided with several ribs (26) extending 
in an axial direction of the conveying chamber (18). 

10. A device according to any of the preceding claims characterized in 
5 that the collecting chamber (23) via a tube connection (25) communicates with the 

air flow to the vacuum source such that a pressure difference is established between 
the outside and the inside of a bag (24) inserted into the collecting chamber and in 
such a manner that the bag is sucked against the surrounding wall of the collecting 
chamber. 
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